Background Meaningfulness of the job, collaboration among colleagues, trustworthiness of the closest superior and bullying have previously been shown to be major covariates of intention to quit the job.
Introduction
Sickness absence has negative effects for employees, employers and society. Apart from economic effects, it affects collaboration between co-workers and between superiors and staff. Furthermore, employees with high sickness absence are at increased risk of being laid off. Absence rates are strongly associated with self-rated health and other measures of health but, as previously shown, do not explain all the variation in sickness absence [1] [2] [3] [4] . In two previous studies, the association between intention to quit and 29 psychosocial work conditions was analysed. This identified four psychosocial work conditions that discriminated between those who would quit and those who would not: 'meaningfulness of the job', 'collaboration among colleagues', 'trustworthiness of closest superior' and 'having been exposed to bullying' (P. Suadicani, manuscript in preparation) [5] . Several of the factors identified as potential determinants of intention to leave work have previously also been found to be predictors of sickness absence [1, 4] . Assuming that intention to leave a job (if this is not hindered by an economic necessity) is an expression of dissatisfaction with a particular job or the phenomenon of work itself, occasional or even frequent sickness absence may, at least to some extent, be a mechanism for coping with unsatisfactory occupational circumstances. If so, the psychosocial work conditions mentioned above may also be important covariates of sickness absence and we tested this hypothesis in this study.
Methods
We invited all employees on the permanent staff in Bispebjerg University Hospital (BBH) in Copenhagen to participate in a survey. Permanent employment was defined as receiving a monthly salary. The survey was conducted during the period 13 January to 16 March 2009. We used an electronic version of the questionnaires in the first round of data collection. After a week, nonresponders were sent a paper version of the questionnaire which could be used alternatively to the electronic version. Access to the full database of responses was allowed only to the company UNI-C Statistics and Analyses, which passed on the data in anonymized form to the Department of Occupational and Environmental Medicine at BBH for analysis. The questionnaire recorded information on elements of the psychosocial work environment (e.g. job demands, job influence, job support, management quality and exposure to bullying), general health status, sickness absence during the preceding year, lifestyle (leisure time physical activity, alcohol intake and smoking habits), age, gender and profession of the participants.
Psychosocial workplace factors were measured using previously validated Danish questions on psychological demands including decision authority, skill discretion, social support from colleagues, supervisors and managers and meaningfulness of the work [6] . Each employee's sickness absence was registered on a weekly basis and the information transferred to an electronic database in the salary system. High sickness absence was defined as registered sickness absence of days of 14 days or more during the previous year. This choice was based on the duration after which the employer has to obtain a statement from the employee on the reason for the absence. We did not seek formal ethical research committee approval as according to Danish law, ethical approval is not required for an anonymized questionnaire study.
Multiple logistic regression analyses were used when analysing the association of single items with high sickness absence taking into account age and/or sex (Tables  1-3 ). Answer options were modified (dichotomized) from questionnaire options as 'always', 'often', 'sometimes', 'rarely' or 'never/almost never' for frequency of exposure, and 'to a very high degree', 'to a high degree, 'partly', 'little' or 'very little' for degree of exposure. For the final regression analysis (Table 4) , multiple logistic regression analysis was used with stepwise backward elimination allowing variables with P <0.10, the program default, to remain in the model. For all analyses, we used SPSS for Windows version 18. To ascertain goodnessof-fit, we used the Hosmer-Lemeshow test [7] .
Results
Of 2802 permanent staff identified from the salary administration database, 1809 returned valid completed questionnaires, an overall response rate of 65%. Analysis of available information on responders and non-responders showed small differences in age groups and sex, but the groups consisting of craftsmen and unskilled workers and of nurse's aides had lower response rates than other job categories at around 47%. No information on differences in sickness absence between responders and nonresponders was available to us. A total of 363 employees (20%) had a total sickness absence during the preceding year of at least 14 days (high absence). The proportions with high sickness absence by job category were: physicians 8%, administrative personnel 20%, nurses 17%, nurses' aides 34%, therapists and technicians 23% and craftsmen and unskilled workers 30%. These percentages did not change significantly when adjusting for age and sex. Table 1 shows socio-demographic, lifestyle and health characteristics of those with high and lower sickness absence during the preceding year. Those with high sickness absence were slightly but not significantly older but no sex differences were observed. Among those with high sickness absence, the mean number of sick days was considerably higher (36) than the median value (24) which ranged from 14 to 280. With respect to lifestyle factors, daily smokers had higher sickness absence than non-smokers, odds ratio (OR) = 1.68 (95% confidence interval (CI) 1.22-2.31), and participants with a low level of leisure time physical activity had increased Table 2 shows psychosocial work characteristics of those with high and lower sickness absence within the preceding year. No statistically significant differences were found between the high and low sickness absence groups in relation to quantitative work demands. With respect to emotional demands, those with a high sickness absence indicated that, compared with others, they always or often had to hide their feelings, OR = 1.48 (95% CI 1.11-1.98), and those with a high sickness absence also indicated that they always or often encountered emotional situations in their job, OR = 1.62 (95% CI 1.20-2.19).
With respect to work control (decision latitude), all four questions on this item differed between those with high and low sickness absence. In the high sickness absence group, responders had lower influence, less influence on the amount of work and less influence on their work tasks, and fewer found their job meaningful. For all these factors, positive reporting was associated with ORs around 0.6. In relation to work support, those with high sickness absence more frequently reported poor collaboration among colleagues. Also those with high sickness absence more often reported that they had been exposed to bullying compared to the low sickness group, 14% and 6%, respectively. Finally, those with high sickness absence answered more negatively to the question: 'Is your closest superior good at solving conflicts?'. Table 3 shows the assessed quality of management among those with high and lower sickness absence within the preceding year. Answers to questions on management quality were all significantly different between those with high sickness absence and others. The strongest associations were found with respect to the questions: 'Does your closest superior keep his/her promises?', 'Are employees treated with respect by the department management?' and 'Is the department management competent to lead?' Table 4 shows determinants of high and lower sickness absence within the preceding year. The multiple logistic regression analysis included factors from Tables 1-3 which were significantly associated with the outcome (high/lower sickness absence) following logistic regression analysis. Among the 15 factors included in this final analysis, 8 remained in the model following backward elimination of variables. According to strength of statistical association with sickness absence, the strongest determinant was self-assessed good health versus not, OR = 0.42 (95% CI 0.31-0.57), while among occupational determinants, exposure to bullying (yes/no) carried an OR of 0.50 (95% CI 0.33-0.77) and was thus the strongest determinant. BMI and the lifestyle factors smoking and alcohol intake were also associated with sickness absence. Two additional occupational factors were determinants: 'closest superior keeps promises' and 'meaningfulness of the work'. Three Table 3 . Assessed quality of management of hospital employees with high (≥14 days) and lower sickness absence (<14 days) within the preceding year Sickness absence ≥14 days (n = 363) n (%) Sickness absence <14 days (n = 1438) n (%) Answer options were modified (dichotomized) from questionnaire options: degree of exposure: to a very high degree/to a high degree/partly/little/very little.
a Subjects reporting 'do not know' (~35%) were excluded from the analysis.
of the psychosocial work conditions, among the 29 a priori included in the analyses, remained independently associated with sickness absence following adjustment for potential confounders including self-assessed health (Table 4) : 'meaningfulness of the job', 'trustworthiness of the closest superior' and the perception of having been bullied.
Discussion
As hypothesized, psychosocial work conditions previously shown to be associated with intention to leave a job if this was economically possible were also associated with sickness absence in this study. The only factor associated with intention to quit but not with high sickness absence was the quality of collaboration among colleagues. This factor was associated with sickness absence when adjusting for sex and age only but did not reach independent statistical significance in the final multivariate analysis. When analysing the association between 29 different measures of psychosocial work conditions and two different measures of job adherence, three of the four factors independently associated with intention to quit the job were also associated with sickness absence. These were, by order of statistical strength: 'being a victim of bullying', 'closest superior not keeping his/her promises' and 'not considering the job meaningful'.
The findings in this study and in our two previous studies [5] show that a few core elements may be used as a tool for measuring the quality of the psychosocial work environment. For mnemonic reasons, we suggest an acronym for clustering of these elements: 'COMET B', representing collaboration among colleagues, meaningfulness of the job, trustworthiness of the closest superior, and exposure to bullying. Using three of these elements as an index, the ability to discriminate between employees with a high and low sickness absence during the preceding year depended on health status reported by the employees themselves. Among those with bad or mediocre health, the index had an insufficient ability to discriminate between high and low sickness absence. In this group, even among those with no negative elements, approximately onethird had high sickness absence. In the group with selfassessed good or excellent health, this index had a strong and statistically significant discriminatory power. These observations suggest that work absence in the group with bad health is likely to be 'true' sickness absence, whereas employees with good, and particularly those with excellent health, may partly use absence from work to cope with an unsatisfactory work situation.
The findings are in line with results from other studies examining the effects of the psychosocial work environment on sickness absence in comparable groups of workers [1] [2] [3] [4] . Ortega and colleagues have recently established an association between frequent bullying and subsequent sickness absence [8] . An association between good management and sickness absence among females has been suggested by Lund et al. [9] . Clausen et al. found meaningfulness of work to be a predictor for long-term sickness absence among workers caring for the elderly [10] .
Methodological considerations have been discussed in detail in our previous paper [5] . Due to the cross-sectional design, the direction of associations may be difficult to establish. Reverse causality with high sickness absence adversely affecting the psychosocial work environment could therefore exist. High sickness absence may influence workers' perception of their work environment or even the attitude towards them of colleagues and supervisors. However, we think it unlikely that having had high sickness absence during the preceding year would per se influence the answers to a questionnaire including a large number of questions on the psychosocial work environment. This view is supported by the findings from other studies using prospective designs, showing that the perception of negative work environment components is predictive of sickness absence [2, [8] [9] [10] [11] . This study's identification of three psychosocial elements of particular relevance to sickness absence may have practical significance for future assessment of the quality of the psychosocial work environment in various places of work, in other words as a screening tool.
In conclusion, our hypothesis that three elements of the psychosocial work environment with a strong statistical association with intention to quit the job if economically possible, 'meaningfulness of the job', 'trustworthiness of the closest superior' and 'having been exposed to bullying', were also the most essential covariates of high sickness absence was supported by our findings in this study.
Key points
• In a large population of hospital employees, 20%
had high sickness absence levels of 14 days or more in the past year.
• High sickness absence levels showed a clear statistical association with 'meaningfulness of the job', 'trustworthiness of the closest superior' and 'exposure to bullying'.
• The findings are in line with previously reported associations between these elements of the psychosocial work environment and intention to quit the job.
